A new tryptophan-containing peptide alkaloid, "discarin-K", has been isolated from Discaria febrifuga, a shrub growing in Brazil, Argentina and Uruguay. Its structure has been determined as 1 on the basis of spectral studies. Another peptide alkaloid, franganin, was also isolated from the same plant and its 'H NMR and 13 C NMR have been studied using COSY-45, 2 D-J resolved and DEPT techniques.
Introduction
Peptide alkaloids have been isolated from several plant families. They have attracted considerable interest because of their pharmacological properties associated with many of them, including hypotensive [1] , üwfr'-diarrhoeal, arcfr'-dysenteric [2] , and-fungal and antibiotic activities [3] , The plants from which the peptide alkaloids have been isolated, have been used in folk medicine around the world for centuries [4] [5] [6] [7] [8] . They also act as the hemostatic agents [9] . They belong to three basic groups: the p-aryloxymacrocyclic peptides, lunarine-type alkaloids and homalinetype alkaloids. The lunarine and homaline type alkaloids are the amides of long chain polyamines and /?-phenylpropionic acid derivatives. The p-aryloxymacrocyclic alkaloids with which we are concerned in this paper, are secondary or tertiary amines, having three or four simple amino acids plus a modified tyramine unit [10] .
Results and Discussion
The roots of the dried plant material were powdered and extracted in a Soxhlet apparatus with methanol. Concentration of the extracts afforded a red gum which was taken up in ether and extracted with 2 N HCl. The acidic extracts were separated, basified with NH 4 OH solution to pH 9 and reextracted with ether. Evaporation of the ethereal extracts afforded the crude alkaloids which were * Reprint requests to Prof. Dr. W. Voelter.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0340-5087/87/0400 -491/S 01.00/0 chromatographed on a silica gel column using CHC1 3 and increasing polarities of CHC1 3 -MeOH as eluents. The eluates from 99.5% CHCl 3 -0.5% MeOH contained franganin [8] whereas, discarin-K was obtained from 90% CHC1 3 -10% MeOH eluates.
The compound designated as "discarin-K" was obtained as colorless crystalline material, m.p. = 237 °C, [CC]D = -62° (MeOH); it analysed for C 66.98%, H 7.66% and N 11.84% corresponding to the molecular formula C 33 H4 5 N 5 0 5 . It afforded a UV spectrum (MeOH) corresponding to the presence of a tryptophan unit showing absorption maxima at 230 nm (log e 3.929), 273 nm (log e 3.634), 280 nm (log e 3.655) and 289 nm (log £ 3.5549). The IR spectrum (KBr) afforded peaks at 3400-3200 cm The mass spectrum of discarin-K showed the molecular ion peak at m/z = 591. The base peak appeared at mtz = 114, corresponding to C 7 H i6 N (ion 1), indicating the presence of N,N-dimethylisoleucine unit in discarin-K. Another peak appeared at m/z = 86 and was attributed to C 5 H 12 N (ion n). A major peak at m/z = 516 appeared due to the loss of C 4 H 9 and H 2 0. This suggested that a side chain of four carbons and a hydroxyl group are present in the molecule. Another peak at m/z = 97 belonged to C 6 H 9 0 (ion m), showing the presence of hydroxyleucine unit in the peptide alkaloid. The fragment ions (g), (h), (i), and (j) appeared at m/z = 130, 159, 170 and 186. These peaks confirmed the presence of a tryptophan unit in discarin-K. The peak at m/z = 135 (ion k) corresponded to the styrylamine unit. The 'H NMR spectrum (CD 3 OD, 400 MHz) of discarin-K showed three sets of three proton doublets at (5 7.08 (J26,23 = 6.9 Hz), (3 1.03 (7 19 , 17 = 6.7 Hz) and c5 1.15 (7i 8 . 17 = 6.7 Hz), which were assigned to C-26, C-19 and C-18 methyl protons respectively. A triplet for the C-25 methyl protons appeared at <5 0.89 (725.24 = 7.2 Hz). The C-24 methylene protons were observed as multiplets at <3 1.11 and d 1.60 in analogy with other closely related compounds [11] , whereas, the C-10 methylene protons appeared as a multiplet at <5 2.69 and a double doublet at d 4.03 (7 10a ,n = 3.3 Hz, 7 10a> io / s = 12.1 Hz). The C-7 methine proton resonated as a double doublet at <3 4.28 (7 729a = 5.4 Hz, 7 7i29/3 = 10.1 Hz), showing coupling with C-29a and C-29ß protons. Two other double doublets at <3 4.86 and 6 4.88 for C-3 and C-ll protons respectively, appeared merged. A singlet at <5 6.93 was assigned to the C-31 proton of the indole ring. The assignments of the protons and their couplings presented in Table I , were confirmed by 2D NMR (COSY-45 0 ) [12] [13] [14] experiments, which showed prominent cross peaks at the expected positions. were attributed to C-7, C-4, C-ll, C-22 and C-3 carbons. The remaining nine methine signals belonged to the aromatic carbon atoms. The spectrum also showed eleven signals for methylenic as well as quaternary carbon atoms. Out of these, three signals were shown by gated spin echo measurements to be due to the methylenic carbon atoms. The upfield signals at <5 26.94 and 30.33 were assigned to C-24 and C-29 methylenic carbon atoms, whereas, the downfield signal at <3 48.64 was assigned to C-10 methylenic carbon. The other 5 downfield signals were assigned to the quaternary carbon atoms of the aromatic ring. Carbonyl carbon atoms resonated downfield at <3 171.38, d 172.20 and d 173. 13 . These values were assigned to C-5, C-8 and C-21 carbon atoms respectively.
The 'H NMR spectrum (CDC1 3 , 300 MHz) of franganin showed six doublets for the C-methyl group at (5 0.71 (/ 25 .24 = 6.4 Hz), 0.81 (7 26 , 24 = 6.4 Hz), 0-89 (J32,30 = 6.5 Hz), 0.95 (/ 3 I,3O = 6.5 Hz), 0.97 (/ 19 . 17 = 6.5 Hz) and 1.28 (/ 18 , 17 = 6.5 Hz), which were assigned to C-25, C-26, C-32, C-31, C-19 and C-18 methyl protons respectively. The C-22 methine proton appeared as a double doublet at (3 2.81 (J22,23a = 4.9 Hz, Jjizsp = 7.8 Hz). The doublet of double doublet at d 4.07 (/ 7 6 = 7.5 Hz, J 12 9a -3.6 Hz, Jj29ß ~ 11-1 Hz) was assigned to the C-l methine proton. The C-ll olefinic proton appeared as a doublet at 6 6.35 (/i U0 = 7.5 Hz), whereas, the other olefinic proton at C-10 showed a double dou- Franganin (2) biet at <5 6.66 (/ 10 , n = 7.5 Hz, 7 10 . 9 = 9.9 Hz). Three sets of doublets were observed at (3 5.80 (7 6 j = 7.5 Hz), 6.48 (7 9 ,IO = 9.9 Hz) and 7.82 (7 20 , 4 = 9.9 Hz) due to H-6, H-9 and H-20 protons respectively. The aromatic protons resonated as multiplets.
The assignments along with coupling constants of different protons is presented in Table II . The assignments of all the protons and their couplings were confirmed by the 2D-J resolved spectrum and 2D NMR (COSY-45°) [12] [13] [14] experiments, which showed prominent cross peaks at the expected positions. The 13 C NMR (DEPT) spectrum (100 MHz, CDC1 3 ) of franganin provided strong evidence for the assigned structure 2. The spectrum showed 6 methyl signals at <3 15.03,20.41,20.77,22.05,22.97 and 23.20, which were assigned to C-19, C-18, C-25, C-32, C-31 and C-26 methyl groups respectively. There were only two methylenic signals appearing at <5 34.59 and 39.48, which were assigned to C-23 and C-29 methylenic carbon atoms. Out of the 13 methine signals, the upfield signals at (3 24.48, 26.33 and 29.35 were assigned to C-24, C-30 and C-17 methine carbon atoms, whereas the downfield methine signals at d 52.13, 52.65, 66.28 and 81.84 were attributed to C-4, C-7, Table III . 13 C NMR spectrum of discarin-K. 
